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1. Aims

This grant aimed to establish how the global carbon cycle has responded and will

respond to global change. We proposed to use models to predict measurements of

atmospheric CO 2 concentration and 13C/12C isotopic ratio, and thereby to establish

how sources and sinks of atmospheric CO 2 have been influenced by climatic change

and human activities. As the work progressed we developed strategies involving

finding regional sources and sinks of atmospheric CO 2 by an inverse approach, and

studying their seasonal and interannual variability. The work was coordinated with

NASA Grant NAG5-3528 at the University of Montana under the direction of Steven

Running and NASA Grant NAG5-3861 at the University of Wyoming under the direc-

tion of E. Raymond Hunt, Jr.

2. Results

We carded out a detailed analysis of global and regional terrestrial sources and

sinks of the terrestrial biosphere reported in documents listed below [Keeling et al.,

2000; Piper et al., 2000a,b; and Keeling and Piper, 2000], based on 22 years of direct

measurements of the concentration and 13C/12C ratio of atmospheric CO 2 and on 13

years of satellite-borne radiometric data from which we derived net primary produc-

tivity via a normalized-difference vegetative index (NDVI). We further analyzed the

relations of these sources and sinks of atmospheric CO 2 to climatic factors especially

with respect to seasonal variability [Myneni et ai,, 1997, 1998]. Major findings are

noted in the Third Assessment Report of the IPCC [Prentice et al., 2001].

Our determination of sources and sinks of atmospheric CO 2 made use of an

atmospheric tracer transport model from which we deduced CO 2 exchange fluxes by an

inverse technique, as reported, but we also used this model to predict atmospheric CO 2

based on outputs of a terrestrial biospheric process model, BIOME-BGC. These

model simulations of CO 2 fluxes were supplied to us by Dr. Peter Thornton and Pro-

fessor Steven Running of the Forestry Department, University of Montana. Their

model was substantially different from that used in our previous process studies [Hunt

et al., 1996], and more work is needed before the results are submitted for publication.
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